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PEOPLE'S REPUBLIC OF CHINA 


BRIEFS 


JLANGSU ENVIRONMENTAL PROTECTION--The Jiangsu provincial conference on en- 
vironmental protection was held in Suzhou Municipality from 28 April to 3 May. 
The conference approved 1980 achievements in environmental protection and 
called for still greater efforts to solve the pollution problems which still 
remain very serious at present. A speech was delivered by Liu Lin, Standing 
Committee member of the provincial party committee and vice governor of 
Jiangsu. It was decided at the conference that in the course of economic 
readjustment, efforts should be made in 1981 to step up environmental protec- 
tion in all fields and give priority to the solution of some serious pollution 
problems. The conference also called for further improvement of environmental 
protection departments ideologically, professionally and organizationally. 
{Nanjing Jiengsu Provincial Service in Mandarin 1100 GMT 5 May 81 OW] 


HUNAN ENVIRONMENTAL PROTECTION--The Hunan Provincial CCP Committee's Propaganda 
Department, the provincial science association and the provincial environmental 
protection office om 21 April jointly sponsored a report meeting on env’ on 
mental protection. Professor (Wei Bai) of the Southeast China Mining | itute 
presented a report at the meeting on environmental protection at home anc abroad. 
The meeting was attended by more than 100 leading comrades of the provincial 
CCP committee, the provincial people's congress, the provincial people's 
government and of various provincial departments, commissions and offices. 
[Changsha Hunan Provincial Service in Mandarin 2315 GMT 21 Apr 81 OW] 


ENVIRONMENTAL PROTECTION CONFERENCE--The conference pointed out that in some 
localities pollution has not yet been brought under control and environmental 
pollution has even worsened. The representatives to the conference expressed 
the wish that the party committees and governments at various levels would 
strengthen leadership over environmental protection, establish and perfect 
environmental protection agencies and intensify effort to control pollution. 
Fu Yutian, secretary of the provincial CCP committee and vice governor of 
Anhui Province, addressed the conference. He urged the representatives to 
implement the State Council decision on environmental protection. Attending 
the conference were responsible comrades of the various provincial departments 
and environmental protection departments as well as scientific personnel on 
pollution control. [Nanchang Jiangxi Provincial Service in Mandarin 1100 GMT 
30 Apr 81 OW) 

















JLLIN ALR POLLUTION--Changehun, 4 May (XINHUA)--Orgeus under the Jilin 
Provincial CCP Committee, the provincial people's government, the Changchun 
Municipal CCP Committee and the Changchun Municipel People's Government in 
Jilin Province were fined on the basis of the state environment protection 
Law promulgated in September 1979, for using improper air-polluting heating 
stoves, Also fined were Chunyi Guest House, the No 5 Branch of the Changchun 
Department Store, the Changchun Film Distribution Company, the bath house of 
the Jilin Military District, the Jilin Provincial Foreign Trade Bureau, the 
Jilin Provincial Science and Technology Information Center and seven units 


under a certain PLA unit. [XINHUA Domescic Service in Chinese 0100 GMT 
4 May 81 OW) 





URBAN POLLUTION CONTROL--Tianjin's Tanggu ward has closely integrated environmentai 
protection with energy conservation, attaining obvious success in the elimination of 
pollution. By the end of last year, 90 percent of the region's boilers and 50 per- 
cent of the industrial kilt. had been revitalized. Whil smoke and dust pollution 
was reduced by 79 percent, the average heating efficiency of the boilers was at the 
same time improved by 14 percent, a yearly saving of nearly 20,000 tons of coal. 
Nineteen factories implemented 29 projects to control the “three wastes;" they can 
handle 1.2 million tons of toxic wastewater per year, 4 million cubic meters of 
harmful waste gases, and 1.6 million tons of waste residue, recovering large quan- 
tities of useful materials. The Tanggu region borders the Bohai sea and is one of 
our bases for the marine chemical industry. Drainage of the “three wastes” and 
environmental pollution were extremely serious, because none of the factories or 
\tecpricses had taken environmental protectior measures. The Tanggu Regionai Com- 
mittee and the people's regional government, at the same time as they were implementing 
national and local laws and regulations regarding environmental protection, heartily 
grasped the work of controlling pollution in order to build civilized, clean, and 
beautiful new satellite towns. They organized professional contingents to adopt 
cechnological measures to remake the boilers, install dust eliminators, and popularize 
mechanical coal burning and regional heat supply; to raise the number of boilers 
with mechanical burners from 15 percent in 1973 to 58 percent; and not only to 
improve labor conditions for che stokers working in smoke, but also to improve the 
neatine efficiency of “tiger coal." At present, the majority of chimneys throughout 
the region have had dust eliminators installed, and black smoke no longer boils out 
of them. Last year, 14 municipally managed enterprises in Tanggu Ward and central 
units in Tianjin completed 17 fairly large projects to control the “three wastes,” 
obviously decreasing atmospheric and environmental pollution. In the past, the Dagu 
Chemical Plant had released harmful chloroethylene gases into the atmosphere daily. 
There were numerous suggestions from the workers ot the plant and residents in the 
vicinity, and last year the plant implemented seven projects to recover chloroethylene 
tail gas. Within 1 year, various chemical materials valued at mo.e tian 740,000 
yuan are able to be recovered. /Text7 /Tianjin TIANJIN RIBAO in Chinese 10 Mar 81 
p 2/ 9795 





INSPECTION TOUR OF ENTERPRISES--The Standing Committee of Honggiao Ward organized 
24 representatives from all walks of life into four groups, led by the deputy 
chairman of the Standing Committee, the ward chief, and the deputy ward chief, to 
anspect environmental protection work in 16 enterprises. During the tour, the 
epresentatives saw the relatively good resu. . achieved by using film and spray 














drying equipment to control dyestuff dust at the No 6 Chemicai Dye Plant; at the 
Dongfeng Chemical Plant, last year alone over 133,000 yuan in lead and cadmium 

were recovered from liquid waste; results also were achieved in controlling the 
sulfur wastewater in metabolic Liquids and in purifying the electroplating waste- 
water at an electrical control equipment plant and at the No 6 Automotive Transport 
Yard, The cepresentatives gave high appreciation and encouragement to the afore- 
mentioned units. They issued harsh criticism and demanded controls for those units 
that severely pollute the environment and damage the ecology. During the tour, the 
representatives gave particular attention to the dissemination of “Huanbaofa" 
CEnvironmental Protection Methods"7, and they continually introduced the experiences 
of vanguard units and stressed the significance of protecting the environment. 

They assisted the leadership of lagging units in raising tlhe consciousness and 
rectifying the relationship between production and the control of the “three wastes," 
while urging and supervising them in implementing positive controls. /Text7 

{Tianjin TIANJIN RIBAO in Chinese 10 Mar 81 p 27 9795 


NEW ENVIRONMENTAL PROTECTION EQUIPMENT--Tianjin's No 3 Analysis Instruments Plant 
has provided new equipment for the cause of environmental protection. The atmo- 
spheric sulfur dioxide monitor which they painstakingly designed and manufactured 
was among the most successful at a national conference convened at the end of last 
year to evaluate test equipment of this type. This product serves the cause of 
environmental protection, which has developed in recent years. It is primarily for 
use in carrying out air pollution tests in the general atmospheric environment and 
in areas of relatively high sulfur content. Through numerically accurate records 
and the obvious level of sulfur density in the atmosphere, it can facilitate the 
immediate adoption of measures to protect the health of the people and the preser- 
vation of living things. Last year alone, they mass-produced 50 sets and, by paying 
heed to users’ opinions, continually improved the product and increased its quality. 
During the national evaluation of similar products, with the unanimous confirmation 
of the conference delegates as to the simple structure, advanced technology, and 
superior modeling of the product, as well as the stabilization of characteristics in 
the continuing work, the fine reemergence, and the confirmed recovery rate of as much 
as 99.1 percent, the product was recognized as being of a fairly high level for our 
present env .onmental protection cause. /Text7 Tianjin TIANJIN RIBAO in Chinese 10 
Mar 81 © 27 9795 
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PHILIPPINES 


TIMBER SHORTAGE PREDICTED UNLESS CONSERVATION MEASURES ACCELERATED 
Manila PHILIPPINES DAILY EXPRESS in English 18 Apr 81 p 3 
[Article by Michael A. Bengwayan] 


[Text] In a country long noted for vast forest resources, a timber shortage 
would seem unthinkable. 


But that's what has been predicted for the Philippines by the year 2000, un- 
less slash and burn farming and forest fires are checked effectively and re- 
forestation rate is accelerated. 


The prediction comes from the Population, Resources, Environment and Philippine 
Future, an agency consortium of the University of the Philippines School of 
Economics, the UP Population Institute and Development Academy of the Philip- 
pines. 


PREPF's interpretation of the 1976 Landsat photographs indicates that only 
9 million hectares or 27 percent of the country's total land area are densely 
stocked with lush forest growth. 


The National Economic Development Authority had launched a five-year program 
under which an estimated six million hectares are to be reforested by the yar 
2000. But PREPF found that current land use policies, forest protection and 
lax enforcement of forest rules on logging were upsetting the reforestation 
timetable. 


At most, only 4.7 million hectares could be reforested by the end of this century, 
PREPF estimated. 


And even assuming the target, six million hectares could be fully reforested by 
the year 2000, PREPF said, only 13.6 million cubic meters of logs could be har- 
vested from these man-made forests annually. 


To sustain the growing domestic demand for timber products and part of the 
foreign demand for Philippine wood products, natural forests would eventually 
have to be tapped, according to the agency. And no man-made forests would be 
able to replace these logged-over natural forests in a short time. 











PREPF thus recommended stricter government regulation of Philippine woods 
exports, if only to save part of the available timber for domestic uses in the 
long haul. 


The agency also suggested that government should: 

~-Increase the target area for reforestation from six million to 12 million 
hectares. 

--Strictly enforce logging vles to cover all logging concessions. 
~-Reformulate the allowable volume of timber to be cut annually. 

--Reverse marginally cultivated and cogon lands into forest range land. 


Aware of the grim prospects for Philippine forests, a number of government 
forest development planners visited China to observe that country's reforesta- 
tion methods. 


As a result of such visits, government launched forest conservation programs 
notably: 


--The Program for Forest Ecosystem Management which calls for the planting of 
trees on all idle landsites, including roadsides, parks and farms with poten- 
tial of being turned into tree farms. 


--The family approach to kaingin movement, which met with initial success in 
the Mountain Provinces. It involves replanting of abandoned swidden (kaingin) 
plots by those farming other plots nearby. Farmers are paid in installments, 
depending on the rate of seedling survival. 


These and other programs represent government attempts to apply technology 

and research to forest conservation. But more will be needed, said PREPF. 

Foremost is public support so that the country's “disappearing” forests be- 
come a national concern. --DEPTHnews 
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OECD ISSUES REPORT ON NEW ZEALAND ENVIRONMENTAL POLICIES 


Svamary of Conclusions 


Wellinaton THE EVENING POST in English 1 Apr 61 p 26 


[Text] 
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Preseure on Government 


Wellington THE EVENING POST in English 7? Apr #1 p 2 
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(Article by political correspondent Tony Garnier in the oolusn "Weekwaton”/ 
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ENVIRONMENTAL COUNCIL WELCOMES OECD POLICY REVIEW 


Wellington THE EVENING POST in English 23 Apr 61 p 8 


[Text] 
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ENVIRONMENTAL GROUP SEEKS STRONGER RIVER PROTECTIONS 


Auckland THE NEW ZEALAND HERALD in English 10 Apr 81 p 14 


[Text] 
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Separate Law Needed 
Christchurch THE PRESS in English 10 Apr 81 p 
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OPPOSITION LEADER URGES PROTECTION OF RIVERS 
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Wellington THE EVENING POST in Englieh 21 Apr 81 p 21 


[Text] 


CAMPAIGN LAUNCHED TO PRESERVE VIRGIN NATIVE FORESTS 
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NEW ZEALAND 


TWO FOREST PROTECTION GROUPS CONSIDERING MERGER 


Differences Over Policy 


Wellington THE EVENING POST in English 4 May 81 p % 


[Text] 
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Opposition to ‘Takeover’ 





Wellington THE EVENING POST in English 5 May 81 p 40 
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[Text] Grave concern a- the plans of the Native Forest Action Campaign [as published] 
to “take over” the Royal Forest and Bird Protection Society, has been expressed by a 


man who was the society's president for 19 years. 
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STUDY FINDS NO LINK BETWEEN 2,4,5-T, NERVOUS DISORDERS 


Wellington THE EVENING POST in English 15 Apr 81 p 9 
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HAURAKI BOARD OPPOSES PROSPECTING, MINING APPLICATIONS 
Auckland THE NEW ZEALAND HERALD in English 13 Apr 81 p 2 
[Text] Hamilton--The Hauraki Catchment Board says it will oppose prospecting and 


mining applications in its area, but denies that its stand will prejudice applica- 
tions it has received from mining companies for water rights. 
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GREAT BARRIER ISLAND SAID ‘IRREPARABLY' DAMAGED BY MINING 
Auckland THE NEW ZEALAND HERALD in English 15 Apr 81 p 8 
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Government-Funded Study 
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controversial Mining Act, which is “deficient in many respects.” 


Text/ A Government funded study has found that there is growing disquiet over the 


Wellington THE EVENING POST in English 22 Apr 81 p 5 


REVIEW OF MINING ACT FINDS MANY DEFICIENCIES 
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Envirormental Group Attack 


THE EVENING POST in English 5 May 81 p %4 
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SEVEN COUNTRIES ESTABLISH REGIONAL ENVIRONMENTAL PROGRAM 


Kuala Lomper BUSTNWESS TIMES in English 6 Apr 81 p 19 
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DANGER OF SICKNESS FROM CHEMICAL PLANT POLLUTION CITED 
Tirana ZERI | POPULLIT in Albanian 8 Apr 61 p 3 


[Article by Memo Boci, director of the Directorate of Hygiene and Epidemiology 
in the Ministry of Health: “Let Us Perfect the Work for the Protection of the 
Health of Workers in the Chemical Industry") 


[Excerpts] Special attention has always been given to measures of a prophylactic 
nature for the protection of the health of workers in the chemical industry. They 
have aimed, in particular, at the elimination of haraful elements such as gases, 
poisonous vapors, industrial soot, and noise, and the earliest possible detection 
and treatment of work-related illnesses. 


Prophylaxis is not solely the work of health personnel. It is an important duty 
of the enterprise directorates which, in cooperation with the trade unions and 
the women's and youth organizations, should undertake joint activities for the 
protection of the health of the workers. 


The chemical industry presents problems of the pollution of the internal and 
external environment. This is a matter which should receive our attention 
because, in the future, the chemical industry will be expanding and the number 
of workers in this sector will become larger. The enterprises of the chemical 
industry have taken a number of measures for the protection of the internal and 
external environment. The health cadres and the engineering and technical person- 
nel in the "Gogo Nushi" p.ant in the industrial zone of Fier have coordinated 
their work to protect the health of workers and have given us an example of good 
experience in prophylactic work. They have studied work environments, diseases, 
and dangers to the health of workers and have taken concrete measures to prevent 
sickness and accidents. 


However, in the polyvinyl chloride plant in Vilore, the superphosphate plant in 
Lac and the chemical enterprises in Durres and Tirana, the geasures set by law 
have not been taken or are not being implemented because of lack of concern and 
lack of responsibility. In these enterprises, there have been deficiencies in 
hermeticization in dangerous processes and there have been leaks from pipes. 
Measures to eliminate these leaks have not been taken on time. There have been 
deficiencies in the mechanization of the work processes and in the installation 
of a proper ventilation systes. 
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in the enterprise health centers there has been an increase in the number of 
vieite for medical treatment for sicknesses resulting from the use of various 
pieces of equipment bul the etatietice are aot broken down according to equipment 
or according to seniority in work. The doctors and the other health personnel in 
the enterprises have not been a6 active as they should be in the struggle to 
eliminate the causes of the pollution of the environment both inside and outside 
the enterprise and in demonstrating what hae an influence on the health of work- 
ere. The appearance of occupational illnesses and work accidents is the final 
link in 4 process and therefore, the work should be concentrated, firet of ali, 
on preventive measures under the auspices of the health inepectorate, in close 
cooperation with the sector for technical security and labor safety. There have 
been cases where they have not intervened with the necessary force to insure that 
workers are equipped with individual and collective qeane of protection. There 
have been cases where thie equipment has not been used. 


cso: 9000/3016 
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INTER-AMERICAN AFFAIRS 


CARIBBEAN SEA THREATENED BY PETROLEUM CONTAMINATION 
Rogota EL TIPMPO in Spanish 25 Feb 81 p 10-A 
[Article by Nigam Ali) 


{Text} Port of Spain, 23 Feb (AFP)--It wae pointed out here today that the 
Caribbean Sea, second largest in the world in area, could become a petroleum 
cesspool as 4 consequence of the massive contamination caused by 73 crude-oi) 
refineries located on ite shores. 


After the China Sea--with an area of almost 3 million square kilometerse--the 
Caribbean is the largest sea on the planet, greater than Europe's Mediterranean, 
having a total surface of 2,515,914 square kilometers. 


Port of Spain ie the capital of Trinidad and Tobago, a Caribbean English-speaking 
state, consisting primarily of the islands of Trinidad and Tobago although there 
are other miniscule isles which belong to thie country located off the northeastern 
coast of Venesuela. 


Trinidad and Tobago has an area of 5,128 equare kilometers and has 1,285,000 
inhabitants, mostly black. 


According to government figures, the country produced 213,000 barrels of oil per 
day in 1979 and ite proven reserves of crude are estimated at 655 million barrels. 


Two of the 73 of] refineries in the Caribbean are in Trinidad and this nation ir 
the greatest producer of crude in the Caribbean, a region where petroleum deposits 
are scarce, except for Venesuela and Mexico, two giants in the world production of 
oil. 


There are about 50 oil porte in the Caribbean, especially designed to load ships 
of up to 500,000 tons dead weight. 


Supertankers of cosmopolitan registry cross the Caribbean in all directions and 
their very presence is considered by the governments on its shores to be a per- 
manent danger of contamination. 


Reports on this subject were given prominent coverage in the local press today, 
precisely when a UN meeting on this subject was being opened in Managua, capital 
of Nicaragua. 


25 














A total of 66 specific projects on thie subject will be studied at thie inter- 
national assembly. 


Because of ite proximity to the Panama Canal the Caribbean of necessity also becomes 
a traffic route for the transportation of oil between the Atlantic and Pacific or 
vice versa. 


in addition, Cuba and the Dominican Republic, the two most important Caribbean 
nations, are net petroleum importers. 


The coastal countries are studying--and are seeking international assistance in 
thie=-several actions for preserving the waters of the Caribbean from oi] pollution, 
and plane have been made for special air and surface fleets for monitoring the routes 
and the safety measures of the supertankers. 


The Caribbean pollution is no longer a problem of the open sea only, but also the 
touriet beaches of the Caribbean, a source of income for all the island states, 
are beginning to suffer their firet damage from this phenumenon. 


in conclusion, it was felt in Port of Spain that the collisions of supertankers, 
such as the one which occurred in 1979 off the coast of Tobago and which caused 
the lowes at sea of thousands of tons of oil, are a continuing cause of concern tu 
all the coastal governments. 


1206 
$80: 5000 / 2098 
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IXTOC WELL STILL AFFECTING COASTAL ECOLOGY 
Mexico City EL SOL DE MEXICO in Spanish 21 Apr 81 p 2=A 


[Article by Elena Gallegos: "There Will Be Drastic Changes in the Tabasco 
Coast Due to the Ixtoc Well Spill") 





[Text] Research performed by the National Autonomous University of Mexico 
[UNAM] has found that the epill of the Ixtoc I ofl well had a significant 
impact, especially on the coastal lagoons of El Carmen, Machona and Mecoa- 
can, in Tabasco and in the port of Dos Bocas, where drastic changes will 
occur due to the great movement of crude. 


In addition, in the State of Tabasco, which has a continuous, well- 
connected hydrologic system, several pollutants come together and flow into 
the coastal lagoons and other areas the researchers noted. 


"Thus, certain pesticides used in agriculture and wastes from the washing 
of mills have been observed in these areas. It has been observed that 
after the machinery is cleaned, there is a high mortality of fish and 
other species.” 


After noting that little is known about the biological and physiological 
effects of pollution, in particular of hydrocarbon pollution of coastal 
waters and estuary systems, they added that, for this reason, research will 
continue. 


These investigations are led by Dr Alfonso Vazquez Botello, of the UNAM 
Center of Sea and Lake Sciences, who works with a group in the laboratory 
of Marine Chemistry and Pollution to evaluate the impact caused by the 
presence of hydrocarbons and other pollutants in the coasts of Veracruz, 
Tabasco, Campeche and Quintana Roo. 


These studies have demonstrated the presence of aliphatic and aromatic hy- 
drocarbons similar to those found in petroleum, organic compounds which 
in some cases act as powerful poisons and in others as carcinogenic agents. 


It is clear, then, that there was a significant impact from the spill of 
the Ixtoc I oil well, a epill which ocurred in June 1979 in the Sonda de 
Campeche. However, due to the dynamism of the area and the degree of 
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natural weathering of the o11 epilled, the hydrocarbons remained in the 
region a relatively short time. 


In addition, a large part of the crude was deposited on the coastal region 
and the rest was transported by the currents toward other areas; ite final 
destination remains unknown. 


Finally, analyses of commercially-important biological species, mainly 
shrimp and fish, show that these organiems did not retain in their tissues 
any componente of the crude oil epilled, which could have jeopardized 
their sale and, consequently, would have weakened the country's economy. 


Even biological evaluations of the shrimp population indicate that the 


abundance and diversity of different species were not altered as a result 
of the spill. 


9341 
cso: 5000/2118 
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ISRAEL 


PROCESS DEVELOPED TO DETECT SMALL CONCENTRATIONS OF POLLUTANTS 
Tel Aviv MADA' in Hebrew Sep 80 pp 175-180 
[Article by Mikhael Zaltkin: "The Opto-Acoustical Effect") 


[Text] In recent years a substantial effort has been invested in developing 
methods for discovering air pollutants in extremely low concentrations. In 
general, one speaks of a few molecules of pollutant in a billion molecules of 
air. A number of methods are already known for making measurements of this 
sort. The most common is the gas chromatography method. Most methods have 
two shortcomings: a) they require specific equipment or special preparations 
for each pollutant; b) the measurement period is a long one, in general a num- 
ber of minutes. 


At the beginning of the 1970's, it seemed that the effect which was discovered 
by Alexander Graham Bell about 100 years before would enable the detection of 
air pollutants at low concentrations of two to three parts per billion. More- 
over, a single device would enable the detection of a substantial number of 
pollutants, and their identification, and the measurement would last only a few 
seconds. What is being referred to is the opto-acoustical effect; its applica- 
tion to measurements of such a high degree of sensitivity was enabled by virtue 
of the development of directing frequency lasers radiating in infra-red. As 
will be seen below, the effect also serves for measurement of very weak molecu- 
lar absorption factors. A similar effect is also applied for measurement of 
very weak absorptions in liquids and in solids. 


Tones From Laser Beam 


The opto-acoustical effect is a process of producing tones following the pro- 
jection of a gas in light beams (Figure 2). Let us assume that in the chamber 
drawn in Figure 2a there is contained, in addition to air, a "pollutant" gas 
(indicated by black dots) in a low concentration. Let us also assume that the 
spectrum of absorption of the gas "pollutant" matches the spectrum of emission 
of the light source, and that the “pure” air, which is composed mainly of nitro- 
gen oxygen, and argon is transparent to this projection of light (a correct 
assumption for most of the light sources which serve for the detection or air 
pollutants). Because of the coordination of the spectrum of absorption of the 
“pollutant” gas in the container with the spectrum of emission of the light 
source, some of the beam passing through the chamber will be absorbed into it. 
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Figure 1. Spectrophone Constructed by Alexander Graham Bell. 


Key: (1) "...0f course, the ear is unable to compete with the eye in terms of 
the range seen in the spectrum; but in the unseen realm, at infra-red, an area 
in which the eye is of no advantage, the value of the ear is inestimable...." 





TW 190 
ontN- nn oe a + TN 


(1) 
(6) mien (3) 









~_——~ >> 
O81) ⸗ nee 
nvqwo 70 a2) 
“~ 
* | F F 
—N 
* 
(lle no 











Figure 2: (a) Sketch of an opto-acoustical chamber beamed by means of a chopped 
light source; (b) The opto-acoustical effect. A molecule of air pollutant, at a 
low energy level, absorbs radiation (hv) and is raised to a higher energy level. 
The absorbed energy is released in a fluorescen. radiation process (R) or as a 
result of collisions with air molecules; (c) Since the second process is more 
rapid than the first, then the absorbed energy is transferred as kinetic energy 
to the air molecules, and as a result the temperature and air pressure in the 
opto-acoustical chamber rise. 


Key: (1) a (5) Windows (9) Chopper 
(2) air + pollutant (6) Light source (10) Increased level 
(3) Amplifier (7) Infra-red laser (11) Base level 
(4) Microphone (8) Beam (12) b 
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As a result of this, molecules of the absorbing gas will be raised to an energy 
level higher than the level of the base in which they are found. Later, the 
molecules which have a raised energy level will lose the energy which they have 
absorbed in one of two ways: a) spontaneous emission of light (fluorescence) ; 

b) collision with the air molecules surrounding them. In the second process, 
the energy contained in the pollutant molecules will be transferred to the air 
molecules as kinetic energy, and thus the air will become heated. If process b) 
occurs at 4 greater speed than process a), then the projection of the “polluted” 
air in the light source and the chamber will cause the increase in pressure to 
be cyclical, Thus, an acoustic wave (tone) will be received, at the frequency 
of the chopper, within the chamber. This acoustic wave can be recorded by means 
of a sensitive microphone placed in the chamber. The strengt’ of the tone will 
be in direct proportion to the concentration of the polluting gas in the cham- 
ber as well as to the projection output of the light source. 


As was already noted, the opto-acoustical effect will be apparent if the pro- 
cess of transfer of energy from the molecules whose energy is raised because of 
the absorption of light, to the air surrounding them is more rapid than the pro- 
cess of fading emission (fluorescence).' This is the circumstance because of 

the variable levels of energy of the molecules in the infra-red area: the dura- 
tion of radiation is one-thousandth of a second while the time necessary for the 
transfer of energy to the air in the form of heat, by collisions, is a millionth 
of a second under atmospheric air pressure. Therefore, the practice is to radi- 
ate opto-acoustical chambers with infra-red light sources (in general at a wave 
length of 14-2 microns). This has two other advantages: the principal components 
of air are completely transparent to this radiation, while most of the air pollu- 
tants which we are interested in detecting have strong absorption lines, and are 
characteristic of all pollutants in the infra-red area. This character enables 
the identification of the pollutant by setting the light source to the wave 
length series and infra-red opto-acoustical spectrum of the pollutant, in the 
traditional manner of identifying materials in chemistry laboratories by means 

of a spectrometer to infra-red. 





The opto-acoustical effect, as described above, was already used commercially 
30 years ago, for the detection of air pollutants in concentrations of one part 
per million. At that time, the detection device was called a spectrophone, and 
it involved the integration of spectroscopy at infra-red, and the creation of 
acoustical waves. The light sources were glowing black bodies, which remains 
the practice today with spectrometers at infra-red. But the development of 
directing frequency lasers at the end of the 1960's and the beginning of the 
1970's, and their use as light sources in spectrophones increased the sensitiv- 
ity several fold. The reason for this will be understood by examining Figure 3: 
the width of the molecular absorption lines at infra-red depends upon the air 
pressure surrounding the molecule. At atmospheric pressure, the width of the 
line is about one gigahertz (10° hertz) and equals one of the amounts of time 
between two collisions of an absorbing molecule and air molecules (10~° seconds). 
This width is approximately one ten-thousandth (10~") of the width of the emis- 
sion curve of the glowing black body at a temperature of 1000° Kelvin (above 





1. See "Non-Radiating Processes" by Binyamin Engelman, MADA' 23, 3-4 (1979) 
pp 158-162, 180. 



































Figure 3. (a) Bmission curve of the glowing black body, at temperature of 
1,000° Kelvin = T most of the radiated output is in the infra-red wave length 
area (wave length 2-14 microns). (b) Characteristic absorption curve of a gas 
in the infra-red area. The spectral separation is about 0.05 microns. (c) 
Section of the absorption curve in (b) in e detailed picture, with a separation 
of about 107% microns (109 hertz). The characteristic laser line (the thick 
section) is complete!y absorbed at the single high point of absorption. 


Key: (1) a (4) Density of output 
(2) b (5) Wave length 
(3) ec (6) Laser line 


absolute zero). Therefore, if we beam the opto-acoustical chamber with a 
thermal source (the black body) at a characteristic output of one watt, then 
only 10°" watts of radiation will be absorbed in a specific spectral absorp- 
tion line. Im contrast to this, the width of the emission band of a laser 
at an output of one watt directed at a wave length congruent to the absorp- 
tion line will generally not exceed 1 megahertz which is one-thousandth of 
the width of the absorption line. Therefore, the whole output will be 
absorbed in the given absorption line, and the sensitivity will be increased 
fourfold. A change in the wave length of the laser will enable the identifi- 
cation of the absorbing material (Figure 4). 


Having understood the controlling apparatus in the opto-acoustical effect, let 
us go back 100 years and note that Alexander Graham Bell used the rays of the 
sun as a light source. The absorbing gas, generaily in high concentrations, 

as well as other materials such as blackened wool, he sealed in a transparent 
test-tube, which he set behind the chopper which was manually operated. Instead 
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Figure 4. Detection of air pollutants (example of ethylene, which penetrates 
the air of a room) and their identification by means of opto-acoustical spec- 
troscopy. The bars describe the opto-acoustical signs at various wave lengths 
produced by a CO» laser. (a) The opto-acoustical sign produced by pure ethy- 
lene. (b) The opto-acoustical sign produced by room air. It is primarily the 
water vapor in air which contributes to the relatively strong sign at a wave 
length of 10.247 microns. (c) The opto-acoustical sign produced by room air 
with the addition of ethylene at a concentration of 0.5 parts per million. The 
relatively strong sign at a wave length of 10.535 microns makes possible the 
identification and detection of ethylene by means of a limited number of spec- 
tral lines. (d) The opto-acoustical sign produced by acetophenon vapors. In 
contrast to water vapor and ethylene, there ie not a single spectral line which 
constitutes a clear identifier for acetophenon, and this is the case for most 


gases. 
Key: (1) a (4) Room air (7) 4d 
(2) Ethylene (5) e¢ (8) Acetophenon vapors 
(3) b (6) Room air + ethylene (9) Wave length (microns) 


(0.5 parts per million) 
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of a microphone for detecting the opto-acoustical tone, he installed a horn 
which began in the test-tube, and ended next to the ear of the experimenter. 
The tones which were produced were sometimes so strong that even people stand- 
ing next to the experimenter could hear them, After a protracted series of 
experiments with dozens of absorbing materials, including liquids and solids 
(regarding this see the end of this article), Bell achieved only a partial 
understanding of the opto-acoustical effect. He explained the effect in 
gases together with Tyndall. Bell did not succeed in explaining the effect 
in liquids and solids. It should be noted that Bell experimentally discovered 
the importance of the infra-red component in rays of the sun for creating the 
effect in gases. Bell coined the term spectrophone. Without going into de- 
tail here, it is interesting to note that the opto-acoustical chambers served 
Bell as detectors in the optical communications systems which he built. 


The Power of the Opto-acoustical Effect 


lt is possible to calculate the volume of the tone which is received in the 
opto-acoustical effect as follows: a will designate the absorption factor of 
the polluting gas located in the chamber. a indicates the percentage of the 
absorption in the absorption path at a length of 1 centimeter and an absorbing 
concentration of 100 percent at atmospheric pressure. For the absorbing con- 
centration c, chamber length L, and output of laser beam Wy, the absorption of 
output in the chamber will be: W = Wo(l-e7 acl). at a low concentration c, we 
get approximately W® WoacL. The absorbed output will be cut at the frequency 
of the rotation of the chopper, f. Every cycle of absorption which lasts t = 1/f 
will be accompanied by a rise of temperature AT determined by two factors: 
conduction of the heat K of the gas in the chamber, which is responsible for the 
loss of heat to the chamber walls, and the thermal capacity C. At a high fre- 
quency of cutoff, exceeding K/C, the heat created in the chamber will not have 

a chance to get through the walls of the chamber before the end of the cutoff 
cycle, and therefore the thermal conduction K will not have any effect on the 
cyclical rise in pressure, AP. AP is determined by the thermal capacity of the 
gas in the chamber. If we indicated with AE the energy which is absorbed in the 
chamber during the cycle whose duration is t, then we get AE = Wt = W/f. From 
the equation of the gases, we get close to AE ® VAP, where V equals the volume 
of the opto-acoustical chamber (the precise equation depends upon the type of 
gas, but we are seeking only a proportionate estimate of AP). We can thus 
record: 


WoacL _ Woac 


AP a — — 
vf Af 


(1) 


where A equals the area of a cross-section of the chamber. AP is che opto- 
acoustical sign. We will now put typical numerical values into formula (1) for 
the opto-acoustical measuring system: 


1 atmos.~!cm=!% = a (the characteristic absorption factor at infra-red) ; 

l watt * Wo - 1 cm* = A; 10 hertz = f. Because the concentration of 1 part per 
million = c, we get an opto-acoustical pressure sign of 1 microbar = AP (1 micro- 
bar = 10°" atmosphere). For purposes of comparison, in normal conversation tones 
are produced at a pressure range on the c «+. of one-tenth microbar. 

















In order to determine the minimum concentration which can be detected by means 
of the opto-acoustical effect, we compare the cyclical pressure sign AP to the 
random signs ("noise") emitted by the microphone which measures the pressure 
sign within the chamber, The random signs produced by good commercial micro~ 
phones limit their measuring capacity to pressure signs above 107" microbars 
because of the width of 1 hertz of the band, which means that the duration of 
the measurement process is 1 second. Under these conditions, there will be a 
minimum concentration of Cy;, which can be detected in the opto-acous*ical 
chamber, which was computed above: 


10-“microbars _ 19-10 


C = 1 part per million x l elemeher 


min 


Attention is directed to the fact that in the course of measurement, which lasts 
1 second, the laser beam is one spectral line. For purposes of identifying 
measured materials, it is necessary to display a number of spectral lines. 
Therefore, the measurement time will include a few seconds. This duration is 
still considerabiy shorter than the time required in gas chromatography. The 
theoretical limit for the minimum concentration of air pollutant which can be 
measured by the opto-acoustical technology is determined by the noise of the 
thin microphone membrane, ideally placed in the opto-acoustical chamber. The 
thermal conduction and air viscosit, of the chamber determine the noise. We 
shall not enter into detail here regarding estimates of the power of the noise 
in opto-acoustical chambers, but merely note that theoretical calculation indi- 
cates that in a chamber whose dimensions are as noted above, this noise limits 
the measurement of the concentration of most air pollutants to a rate of 1:10!" 
(duration of measurement being 1 second)! 


Measure of Absorption as Opposed to Measure of Passibility 


As we have seen, the opto-acoustical effect is a sensitive means for measuring 
the absorption of infra-red radiation by a gas. The question may be asked as 
to why the opto-acoustical technique of measurement is preferable over the 
apparently simpler method, as follows: gas is contained in a chamber having 
transparent windows through which an illumination source is shined from one 
side at an output of Wo (similar to drawing 2a). We then measure from the 
other side of the chamber the output of light which passed through the chamber, 
both before the gas is in the chamber and then after the gas has been put in 
the chamber. The difference of the results of measurement will determine the 
degree of absorption of the gas, and assuming that we know the absorptive factor 
of the gas, also its concentration. 


This question is answered by the following numerical example: let us assume 

that we wish to measure an air pollutant at a very low concentration, one part 
per million (C = 10-9). Let us put in the numerical values which were used in 
the example for calculating the power of the opto-acoustical effect. As was 
already noted, with an absorption chamber with a length of L, the absorption in 
the gas will be W,: W, WoacL. Therefore, the radiation which passes through 
the chamber and is measured on the other side of it will be W = Wo(l-acL). The 
output which will be measured before the gas is introduced into the chamber will 
be Wo. The concentration of the gas will be determined by the difference W-Wy. 
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The maximum precision of measurement achieved today with a commercial device 
is 0,01 percent, so that if we want to distinguish between W and Wo, we will 


require acl » 10-608 , OF in other words, L > . According to the 


— — 
numerical values | atmos™'cm™' ac = 107°, we get 1 km = 105m < L. Ie would 
thue be necessary to have an absorption chamber with a length of 1 km. An 
absorption chamber having an effective length of more than | km has already 
been conetructed through the use of saany reflecting mirrore, with the actual 
length of the chamber only 20 metere, but the cost is extremely expensive. 
We thus see that the advantages of the opto-acoustical technique, which uses 
short chambers, are in the direct measurement of absorption signe which are 
email, in contrast to the measurement of a emall difference between two large 
transit signe. 


It is interesting to note the practical character of the limitation of long 
absorption chambers. The theoretical limit of precision of the measurement of 
radiations Wo or W passing through the chamber (thue the difference W - Wo) is 
determined by the quantum tremor of the radiation source. If the number of 
photons paseing through the chamber during the time of measurement t is N = Wot/hv, 
where bv ie the energy of a photon escaping from the radiation source, then the 
“tremor”=<i.e. the random movement (fluctuation) 6N_in the number of 
photons passing through the chamber, will be 6N = “NW = Alot/hv. The tremor 

‘Wo of the measured output will be Wo/éW, = hy AN J . This is the limit 


of precision in seasuring W- Wo. For an output of 1 watt = W, a light source 
whose frequency is y = 3 x 10'’ herte, coordinated to a wave length of 10 mili- 
microns = ) and 4 measurement duration of 1 second = t, we get 107'° watts © 6W,. 
The precision of measurement will thus be 1/10'°, 6 times higher than the prac- 
tical precision which was sentioned above (0.01 percent). 








Resonators for Measuring Air Pollution 


With the operation of opto-acoustical chambers by means of lasers, first by 
Kreuzer in 1971, the first limitations of the new yet old technique vere re- 
vealed. Kreuzer used an opto-acoustical chamber of the type drawn in Pigure 5a, 
by means of a He-Ne laser which was operated at a wave length of 3.39 microns. 
The opto-acoustical chamber produced background signs which appeared although 
there was no absorbing pollutant present. These signs stemmed from the absorp- 
tion of part of the radiation passing by way of the chamber through its windows. 
These windows were not absolutely transparent. Because of this, the windows 
heated up, and tranemitted this heat, in part, to the air contained in the 
chamber. The rise in pressure which accompanied this process was measured as 
an opto-acoustical background sign. In principle, it is possible to distin- 
guish between a background sign caused by the window and tht caused by an 
atmospheric pollutant, in the chamber. The spectrum absorption of the window 

is different than that of most pollutants. But the inability to precisely mea- 
eure this background sign (similar to the situa fon of long absorption chambers) 
posed a limit to the ability to measure low concestrations by means of the opto- 
acoustical chamber. The limit of practical sensitivity was 4 gas concent ration 
on the order of « @10°° (10 parts per billion). 
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Figure 5: (a) The nonresonating opto-acoustical chamber of the type first 
operated by Kreuzer. The chamber uses 4 capacitive microphone, composed of 
two “boards”: the body of the chamber and the membrane of milar which is 
covered on the outside with aluminum. The sembrane covers the chamber and 
thus it creates with the chamber an electric capacitor. The drilling of emali 
holes in the chamber makes possible the transfer of the opto-acoustical pres- 
sure sign from the chamber to the sembrane and the pushing outside of it. 
This push changes the distance between the membrane and the body of the chamber, 
and as a result the measured electrical capacity. The change in capacity is the 
measure of the pressure sign. The diameter of the chamber is about 5 ams and 
its length is 50 mms. (b) The latitudinal opto-acouwstical chamber. The 
manner of the latitudinal resonance variation marked by the dashed line develops 
along the length of the walle of the chamber. The width of the chamber is great 
(50 mm). The chamber is selected so that too high a chopper frequency will not 
be required, which would reduce the opto-acoustical sign. (c) The longitudinal 
resonance opto-acoustical chamber. The manner of fluctuation is garked by the 
dashed line. Since the pressure sign in the ganner of fluctuation shown is 
reduced to zero in the area of the windows, there is no need for them and thus 
the contribution of the window to the background sien disappears. 
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The Limitation of the background sign is linked not only to the absorption of 
radiation by the windows of the chamber, ven the walle of the chamber can 
absorb radiation, beth from the reflections and dispersal from the windows, 
as well as because of possible contact between the walle and the edges of the 
shiny aluminum, The latter possibility in fact limite the possibilities of 
reducing the diameter of the opto-acoustical chamber, a fact which limite the 
increase of the opto-acoustical eign by the reduction of A in formula (1). 


An interesting solution to the opto-acoustical background sign problem was pro- 
posed by Dewey and Kamm in 1974 (Figure 5b). They bu. lt an opte-acoustical 
chamber with a diameter of 5 cms, and operated a4 mechenical chopper between the 
light source and the chamber at a frequency equal to the acoustical resonance 
frequency of the chamber, Working the chamber at a bigh resonance frequency, f, 
(ip thie case 6 kiloherte) reduced the pressure sign AP, which is proportional 
to 1/f (fermula (1)), but compensation for the reduction of the pressure sign 
was obtained by the creation of a standing acoustical wave in the chamber, 
which increased the pressure sign considerably. An additional compensation 

for using the chamber at 4 high chopper frequency is i.nked to the “noise” 
which limite the minimum gas concentration which can be geasured: at high 
frequencies, @ost of the external tremors in the measurement system are emali, 
such ae the environmental acoustical tremor, ae well as tremors contributed by 
the electronic amplifier of the measuring sicrophone. 


Let us now return to the background sign-<this sign, which is caused by the 
windows, is about two times as emall in the resonance chamber. The reason for 
thie is contained in the symmetry of the resonance oscillation: this oscillation 
runs along the whole length of the chamber. The absorption of radiation by the 
gae within the chamber aleo extends along the whole length of the chamber, and 
thus there is a good coupling between the energy raising pressure sign and the 
resonance oscillation. Thies ie not the case where the raising of energy is the 
result of abeorptics of radiation by the window. This absorption is limited to 
one point and thue the coupling to the resonance oscillation is deficient. 


A further reduction of the background sign, to a level lower than the power of 
the random tremor produced by the chamber microphone, was achieved in a resonance 
chamber of a different sort (Figure Se). The chamber is long and narrow, similiar 
to the chamber in Figure 5a, but the windows which contain the gas have been 
removed from it. The chopper frequency selected is the basic longitudinal 
oscillation of the open tube, which now serves as the chamber. Since a standing 
acoustical wave has been created, a high opto-acoustical sign is obtained, in 
epite of the absence of windows. Obviously the absence of windows, which can 
abeor> radiation, assures the absence of a background sign. The tremor produced 
by the emall commercial microphone which has been couple’ to the chamber limited 
the ability to measure the gas ethylene in nitrogen to a concentration of 0.3 

x 10°'° (duration of measurement 1 second). To prevent the penetration of ex- 
cernal acoustical tremor, the open tube which serves as the opto-acoustical cham- 
ber has been placed in a container. Windows of che large chamber contributed 

a background sign of a force less than the force of the tremor produced by the 
microphone. Figure 6 is the photograph of the longitudinal resonating opto- 
acoustical chamber. The resonator--a narrow open tube--and the microphone 

linked to it appear in the center. An ir-> ant advantage of the longitudinal 
resonating chamber is the possibility of performing the measurement of air 











Figure 6: The longitudinal opto-acoustical resonance chamber. The acoustical 
resonator--a narrow tube open ended--and the microphone coupled to the wall of 
the tube are seen in the center. The opto-acoustical sign is traneferred from 
the resonator to the microphnoe by way of a emall hole bored in the tube. Also 
seen are the framework of the container which envelopes the chamber, and the 
air pumping tap joined to it. The air enters by way of an additional hole 
which is bored in the walle of the container which envelopes the chamber. 


pollutant at a true time while flowing the air measured through two taps which 
have been attached to the container which envelopes the chamber. 


Another improvement in the technique of measuring by the opto-acoustical effect 
ia the use of an opto-acoustical chamber in conjunction with the laser resonator 
iteelf. Since the radiation power within the laser resonator, which is the 
chamber in which the laser radiation is created, is higher than the power which 
the laser radiates outside of the resonator, then there is achieved, in this way, 
a very high opto-acoustical sensitivity, without investing additional electrical 
output to operate the laser. This point is important for the reduction of the 
dimensions of the opto-acoustical measuring system. These are determined prin- 
cipally by the dimensions of the laser which operates the system. Shown in 
Figure 7 is the result of the measurement of a concentration of ethylene in the 
air of the laboratory as a function of time, after the dispersal of the ethylene 
at an initial concentration of 10 parts per million. The measurement was carried 
out by use of a longitudinal resonance chamber, but without windows in the exter- 
nal container which envelopes the chamber. The air polluted with ethylene 
entered the chamber by itself through diffusion, but without pumping air into 

it. The opto-acoustical chamber was set within the resonator of a carbon dioxide 
laser. The external acoustical tremor in the room was rather high--above 60 
decibels--but in spite of this it was possible to detect ethylene, at the 

correct moment, at a concentration of 5 parts per billion. 
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Figure 7: Concentration of ethylene in the air of the laboratory as a func- 
tion of time. The measurement is carried out at the true moment by use of an 
opto-acoustical longitudinal resonance chamber set in the CO» laser resonator. 
The opto-acoustical chamber was completely open, and thus there was no need to 
pump air into it. In spite of substantial external acoustical tremor, at a 
rate of 60 decibels, the sensitivity of measurement reached a concentration of 
parts per billion. 


Key: 

(1) Open chamber (5) Concentration  \parts per billion) 
(2) Gas:ethylene (6) Ratio of sign to tremor 

(3) Wave length: 10.532 microns (7) Time (seconds) 


(4) Duration of measurement: 1 second 
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Opto-Acoustical Spectroscopy and Light Sources 


Opto-acoustical spectroscopy of gases--in the modern meaning--was enabled by 

the development of lasers which radiate in the infra-red and whose wave lengthe 
can be changed. The change of wave length is necessary in order to identify 

air pollutants. There is a very broad variety of lasers which anewer the needs 
of spectroscopy in infra-red. By means of them it is possible to cover most of 
the range of wave Lengths common in spectroscopy. At the same time, most of the 
lasers of this type are at the disposal of only a few laboratories. In Figure 8 
are noted most of the usual lasers for infra-red work ae well ae the range of 
wave lengths which they cover. The most common lasers in the infra-red range 
are carbon dioxide (CO9) lasers. With these lasers it is possible to produce 
outputs exceeding a few watts at more than 80 different wave lengths. C0» lasers 
operate in the range of wave lengths of 9-11 microns, while CO lasers radiate in 
the range of 5-7 microns. The radiation in both of these ranges is isolated, 

and not a continuity. These two lasers are not especially difficult to construct 
in a medium sized laboratory. At the same time, their dimensions are large, and 
this makes the whole opto-acoustical system of measurement clumsy and not mobile. 





(2) 











? »v Te 


Figure 8: Below: wave length ranges produced by line directing lasers at 
infra-red. (partial list). Above: principal absorption lines of typical air 
pollutants. 


Key: 

(1) Absorption (4) Linking of frequencies 
(2) Sources (5) Wave length (microns) 
(3) Diodes 
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In Figure 4 is an example of opto-acoustical spectroscopy of the gas ethylene 
(CoH4) by means of a COo laser, and an example of the detection of ethylene in 
the air of a room at low concentration, There is great importance to the detec- 
tion of ethylene because of the fact that it is an emission from car engines. 
Another importance of detecting low concentrationa--50 parte per billion=<is in 
agriculture, since it is a growth “hormone” and ripener of fruit, especially 
citrus fruit. The spectral discontinuity in measurement, shown in Figure 4, is 
prominent because of the sharp jumps of measurement results in moving from one 
wave length to a second. In the particular case shown in the figure, it was 
possible to identify ethylene in the room air by using a rat r limited number 
of spectral lines, because of the strong absorption of the gas at wave length 
10,532 microns. This would not be so in most other cases. The most character~ 
istic spectrum of gases is the spectrum of this example of acetophenone, given 
in the lower part of Figure 4, 


For purposes of identifying a gas in a mixture by means of a laser having 4 wave 
length adjustment rod, it is generally necessary to mee a series of measure- 
ments corresponding in number to the number of pollutants in the mixture. Each 
measurement is made at a different wave length. The concentrations of gases in 
the mixture are calculated laser, by a system of equations, in which the invari- 
ables are the coefficients of absorption of the components of the mixture. 


[In contrast to lasers having a rod spectral emission, it is possible to operate 
lasers which have a continuous spectral adjustment. Included among these lasers 
are CO9 lasers of the wave within type, diode lasers, as well as lasers of the 
Spin Flip Raman type. The advantage of the continuous spectral adjustment of 
the laser is that it is possible to identify a gaseous component of a mixture 
by rapid adjustment of the laser within a narrow spectral band, which encom- 
passes the absorption line area of the air pollutant being tested. The rest of 
the components of the mixture will have a fixed absorption factor in such a 
narrow spectral area, and so they will not contribute to a change in the 
opto-acoustical sign because of a change in the wave length of the laser. 


In Figure 9 is shown an example for the measurement of Nitrogen oxide (NO) in 
the stratosphere, by means of the Spin Flip Raman laser and an opto-acoustical 
chamber. The measurement was conducted by patel and his aides at the Bell 
Laboratories in the United States. The gas NO has a destructive effect on the 
ozone, 03, which is in the stratosphere, and acts as a shield for us against 
the ultra-violet radiation of the sun. The source of the gas NO is princi- 
pally the gas NO» which breaks down under the effect of ultra-violet radiation. 
Therefore, the concentration of NO increases after sunrise, and is reduced 
after sunset. The gas NO», on its part, is the product of combustion in plane 
engines. 


The measurement .,  atel shown in Figure 9 was conducted by means of an opto- 
acoustical system which was carried by a balloon to a height of 28 kilometers. 
It enabled the measurement of the molecular density of NO at a rate of 108 
molecules per cm’ (for comparison--the number of molecules of air in a cubic 
centimeter at atmospheric pressure and a temperature of 300° Kelvin is about 
10-'3), The width of the full spectral area vsed by patel was substantially 
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Figure 9. The measurement of the concentration of NO gas in the stratosphere 
by means of an opto-acoustical chamber and a laser capable of changing the wave 
length which it projects continuously. The measurement was carried out by means 
of a balloon at an altitude of 28 kilometers. Curves a. and b. give the opto- 
acoustical sign as a function of the projected wave length. A--the sign before 
sunrise. B--the sign after sunrise. The ultra-violet radiation broke down the 
NO» gas in the stratosphere, and increased the amount of NO which left its 
characteristic spectral mark by means of the two high points seen in the figure. 
The ccacentration of NO was 2 x 10° molecules per cc. Although the concentra- 
tion of water vapor was high by twofold, it did not disturb the measurement 
because its absorption was uniform in the spectral range in which the measure- 
ment was executed. 


smaller than the distance between the two emission lines of the CO) laser. 
Note that in the absence of NO, various molecular components of the strato- 
sphere--including water vapor, as measured by patel in the same experiment-- 
contributed an opto-acoustical sign not dependent upon the wave length (Figure 
9a). Only the NO, which appeared after the sunrise, left its characteristic 
spectral mark on the measurement. 


We have brought two examples of spectroscopy in infra-red and the detection of 
air pollutants at a low concentration, by means of the opto-acoustical effect. 
A list of examples could be longer and include, inter alia, an examination of 
the composition of the emission products of automobile engines, of the products 
of chemical reactions, measurement of the transparency of the atmosphere at 
various wave lengths in infra-red, and more. There recently appeared on the 
market a commercial opto-acoustical detector based on a CO, laser. 
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Library of Absorption Factors 


Will the opto-acoustical method of measurement replace the accepted methods of 
measuring air pollution today? Will the spectrophone, based on the laser ae 
a light source, become the ordinary spectrometer, at infra-red for gases in 
the chemist's laboratory? The answer to these questions depends upon two 
principal factors: 


a) Additional development of directing line lasers at infra-red, and the 
achievement of a broader range of continual adjustment by means of a single 
laser. Today, a number of lasers are required to carry out spectroscopy at 
infra-red in the spectral range exceeding a few microns (as is seen in Figure 8). 
Moreover, there must be a substantial reduction in the price of lasers, and a 
reduction in the clumsiness of the equipment to operate them. 


b) The building of "libraries" of absorption factors of a large number of 
gases. One of the practical limitations of the opto-acoustical method of 
measurement lies in the fact that at all wave lengths many air pollutants 
found in the atmosphere contribute to the opto-acoustical sign. It is impos- 
sible to indicate at every wave length a certain pollutant as the single con- 
tributor of a sign. Precise knowledge of the absorption factors of all possi- 
ble atmospheric components would enable the detection of their concentration 
by the solution of an appropriate system of equations, arrived at by the end 
of a series of measurements at various wave lengths. 


Technically, the finding of a solution is simple, through the use of a micro- 
computer. But surprisingly, today, the absorption factors of fairly common 
gases (e.g. H90 and C09) are known with a precision that does not exceed an 
error of 5 percent. In many cases the reason for this is very weak absorp- 
tion factors which are difficult to measure, as well as the difficulties in 
preparing pure gas samples. In fact, today sensitive opto-acoustical systems 
are being used to prepare precise libraries of molecular absorption factors 

of gases so as to make possible in the future the use of opto-acoustical 
systems as systems to detect air pollutants at low concentrations. In the 
present state of knowledge of the absorption factors of many components of the 
atmosphere, the opto-acoustical method of measurement is limited to concentra- 
tion which exceed a few parts per billion. 


What Does Water Absorb? 


We will close by mentioning another important development--the opto-acoustics 
of fluids and solids. The opto-acoustics of fluids is a process of development 
of a pressure sign in a fluid as a result of the absorption of light rays by 
the fluid or by a pollutant in the fluid, and its heating up. The modern 
development of the technique by Tam and patel immediately produced an impres- 
sive result: the measurement of the absorption factors of pure water in the area 
of visible light. These absorption factors weie only measured for the first 
time in 1979! The precise measurement of the absurption factors of pure water 
of visible light were not previously possible because of the high transparency 
of water. Measurement of the absorption factors by examining the passage of 
light requires passage of the beam throv~' ater causes of a few kilometers. 
Water which is pure over such a great distance is not to be found. 
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The optowacoustical effect in solide is more complicated. By one method, a 
thin layer of a solid is heated (e.g. dust where the goal ia to measure ite 
spectrum absorption) by means of a periodic light source. The material is 
contained within a small opto-acoustical chamber filled with air. The heat 
measured for absorption is transferred from the solid to the air. The pres- 
sure sign which accompanies thie process is measured by means of a microphone. 
By a more perfected method, the solid is put under pressure (again, generally 
dust) between two transparent thin phasoelectric panels, in the form of a 
sandwich. The neating of the solid, which is subjected to the light beam, 
causes ite dispersal, and as a result of the mechanical contact between it and 
the phasoelectric panels, a voltage sign is created at the edges of the panels. 
The dependence of the power of this sign on the wave length of the periodic Light 
source gives the spectrum absorption of the dust. The most modern and perhaps 
most important development in the opto-acoustical field for solids is the opto- 
acoustical microscope. This field is only now in ite infancy, and there are 
those who predict many great things for it. 


We have seen how the effect which was discovered a century ago--the opto- 
acoustical effect--combined with modern optical technology--the laser tech- 
nology--has in the last decade become a sensitive method for measuring the 
weakest absorptions at infra-red. The application of the method in so impor- 
tant an area in an era of increased industrialization--the measurement of air 
pollution at low concencrations--has increased interest in opto-acoustics and 
has accelerated development of the spectrophone, based on lasers as the Light 
sources. 
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LACK OF DEVELOPMENT HURTS NEGEV ENV LRONMENT 





ISRAEL 


Jerusalem THE JERUSALEM POST in English 5 Apr 81 p 3 


lArticle by Aryeh Wolman] 


[ Text] 


The Negev is becoming the country’s dum- 
ping ground for polluting factories, industrial 
waste, dangerous military buses, nuclear power 
stations — and undesirable population, social 
screntists clamed at a 10-day seminar on the 
region which ended yesterday. 

Prof David Stea of the University of Califor- 
nia at Los Angeles warned that the v could 
meei u lute similar to that of the -western 
desert inthe U.S The “national sacrifice area,” 
he suid, had been set aside there at the expense 
of the indigenous Indian population, which he 
compared with the Beduin 

Prof Aryeh Shachar, director of the Institute 
of Urban and Regional Studies at the Hebrew 
University, said: “It is the erroneous popular 
perception of the Negev as an empty space and 
a useless resource that is increasing the r 
of it becoming the dumping ground of Israel." 

Several lecturers from Ben-Gurion Univer- 
sity in Beersheba objected to the IDF's re- 
deployment plans in the Negev and the lack of 
civilian control over them. Only two civilians sit 
un the committee responsible for the re- 
deployment, and when the university offered to 
undertake research in several areas of mutual 
interest affected by the re-deployment, the IDF 


‘Ben-Gurion University, suid that if ¢ 


d, the lecturers claimed. 
radus, lecturer in uphy ut 
Negev 
were lo itself an independent state, the 
stundurd of living of its inhubitants would be 
much higher, because of the ‘s natural 
resources. Export earnings from Negev 
minerals, mainly potash and p ates. 
amounted to $$00m. annually, he . “The 
trouble is that the money is taken and spent in 
the centre of the ry for the benefit of the 


om there,” he Saale at ont - 
The region consistent only three 
four Knesset representatives, he said, even 
though its ion justified 10 to 12. | 
He added that there had been an upsurge in 
| consciousness in recent years as 
evidenced by the popularity of local 
rs and the rising number of questions 
asked in the Knesset on issues 
Other participants thought regional entity 
was “an artificial concept existing mainly in the 
minds of planners.” Fred Lazin of Ben-Gurion 
University said that his field work in Yeroham 


suggested young voters identified them- 
selves ~s I in ethnic * and showed no 


fuiled to re 
Yehuda 






regional consciousness, 











Uri Regev, a Ben-Gurion University economist, said the development of the Negev 
had been neglected in the 19708 for three reasons. With the conquest of Sinai, 
it no longer seemed strategically vulnerable; its population had passed a certain 
critical figure which allowed most important services to be supplied; and the 
government believed there were more pressing demographic problems in the Galilee 
and the administered territories, 


Prof Peter Marris, head of the Urban Planning Department at UCLA, warned that the 
economy of the Negev was growing increasingly vulnerable as it had become depen- 
dent on the export of products whose prices fluctuate greatly on world markets, 
These included minerals and out-of-season vegetables and fruits. 


The seminar was primarily for faculty members of Ben-Gurion University and UCLA 
and was held to promote cooperation between the two dnstitutions. 


Some of the U.S. professors suggested that Ben-Gurion University may have sacri- 


ficed some of its academic integrity by becoming too deeply involved ia the daily 
problems of the region, 


"There seems to be too mich willingness to accept the problems of the region as 
others define them," said Prof Martin Wachs, an urban planner. 


CSO: 5000 
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INTER-AFRICAN AFFAIRS 


BRIEFS 


CONSERVATION SEMINAR--A four-day seminar on the Southern African Regional 
Commission for the Conservation and Utilisation of the Soil was scheduled 
to wind up yesterday. Six southern African countries were represented in 
the conference which was officially opened by the Minister for Agriculture, 


Mr. A.K. Hlophe on Monday. [Text] [Mbabane THE TIMES OF SWAZILAND in English 
1 May 81 p 1) 


cso: 5000/5012 
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NIGERIA 


BRIEFS 


BORNO STATE DESERTIFICATION PROGRAM--Governor Muhammed Goni of Borno State has 
appealed to the Federal Government to establish a permanent Anti-desertification 
Commission to handle the problem of desert encroachment in some parts of the 
country. The Governor said that desert encroachment was one of the most serious 
natural problems facing his state. He said that desertification had reduced 
cultivatable land in the area and that insufficient rain resulted in low crop 
yields or crop destruction. He said that his government had financed an anti- 
desertification scheme to minimise the problems of desert encroachment in the 
State. Governor Goni re-affirmed his administrations commitment to the pro- 
grammes of the national committee on arid zone afforestation, adding that the 
people of the state would be educated on the value of trees in preventing desert 
encroachment. The Presidential Special Adviser on Statutory Boards, Dr. Olufemi 
Olaifa, has visited Borno State to assess the effects of the drought. [Text] 
[London WEST AFRICA in English 20 Apr 81 p 898] 


CSO: 5000/5010 
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Planning and Environment 

Georer Plytas revealed the most ex 

tena. redevelopment plan in recent For example. Ardittos Mil into 

tumes for the areas surrounding anb- which the Stadium um cut, has been 

quities of central Athens The seven im effect, closed to the public for 

bilhon drachma project covering 275 years, the large ares around the integra archaeological 

yas yey - 4 eS ee ae — ty oy wa 

croviar green stretching frequented because is hardly completion of 

the National Gardens to the Kere- any point where the evenues sur Se > : 
over 


achseved a serves 
landscaping The major asset of the focal point — 4 
plan, however, @ that it will integrate Work on thie extensive project man buses has been worked into the 
the ancent monuments and the will begin wm September with the plan set strategically but at some 
paths and gardens around them creation of & mew and spacious  Gisrance from the Acropolis. And 
which have been created mm the past square bridging the tracks in front of finally the funneiling off of through 
ito a wNgle ofgenic and continuous the Keramikos Cemetery. an area traffic by widening avenues south of 
* hole which wil) be greatly expanded to) piso napou and the Hill of the 
Unt now most of the classical include the property of the city Gas Nymphs, wil largely help solve the 
sites of Athens have cxmted in sem Works whos inetallations (2 major practical conmderetions 


wolation made more so by the steady factor in pollution) are being moved While jong 


overdue 
increase of traffic along the avenues = io Aspropyrgos in the Olympeion anything but a Utopian one fated to 
that divide them . 








NORWAY 


INSTITUTE STUDY: WATER PURIFICATION IS UNSATISFACTORY 
Oslo AFTENPOSTEN in Norwegian 31 Dec 80 p 4 


[Text] A etudy which the Norwegian Inatitute of Water Research (NIVA) has carried 
out on the installations responsfble for the treatment of drinking water at 21 

of the country’s waterworks shows that acne of them wae functioning as expected. 
Random checks indicated also that none of these installations could supply water 
to meet the etringent standards which the State Inatitute of Public Health sets 
for drinking water. 


Generally the reason for this poor standard of water supply falls on a low priority. 
We have too long believed that pure water can be taken for granted. The more 
direct causes for this at the installations are the wrong choices of water 
purification systems, incorrect capacities, bad labor relations, lack of manage- 
ment training, poor planning and organization of operations. 


The study has been going on for one year with Torbjorn Damhaug as project 
manager. This is an internal NIVA project, the goal of which primarily was to 
gain a better understanding of the existing relationships between Norwegian water 
systems. This is in order to link new research projects to the current Norwegian 
problems and to be able to make a practical effort to solve the problems that 

are found. The results also will be an fmportant help in planning new waterworks. 


The 21 waterworks which were studied are distributed throughout the country, 

from Vennesla in the south to Kirkenes in the north. The researchers pcesume 

that the study will give a realistic picture of the overall situation o: the 
country. In the choice of waterworks in the future, comprehensive water treatment 
probably will be taken into account with closer attention than today. They 
studied nine different categories of purification systems from simple filtration 
to complete purification. 


The authorities make a number of demands on drinking water. Among other things 
the water mu t have a low content of particles and bacteria and must be free of 
a conspicuous odor and taste, have little color, and must contain enough oxygen 
so that it has a fresh taste. All of the waterworks under study were deficient 
on one or more points. The researchers found that the adjustment for acidity was 
either lacking or functioned unsatisfactorily at all installations, it was 
necessary to remove iron at 10 waterworks, and of 6 plants where it was a 
question of taking out manganese, only one was equipped for the purpose. 
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Out of eight tnatallations which were to reduce the iron content only half 

worked ae expected. The one plant for removal of manganese passed through a 
concentration of the metal seven times higher than anticipated. Of the 3} works 
that utilised fileration alone, 2 of the filtere were stopped up eo that the water 
could not be filtered at all. The application of chemicals took place more cr 
less sporadically. 


The report resulting from the study stresses that there is much to be rectified, 
and regarding the working environment, waterworks have a low priority. The 
inveatigatore put the finger on conditions euch ae the high noise level in plants 
and tneuffictent protective equipment. Few waterworks have separate lounges and 
control rooms, and cloackroome, washrooms and toilets were generally lacking. 
Many larger tneatallations have no telephone. There is also limited access to 
facilities for lifting heavy weights. 


In commection with the etudy NIVA also learned that the price of drinking water 
varies from 2 ore to 127 ore per cubic meter. 
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